Interaction between cAMP-dependent protein kinase catalytic subunit and peptide inhibitors analyzed with lambda repressor fusions.
The lambda phage repressor is currently used as a genetic tool to analyze homodimeric interactions in Escherichia coli. We have applied this system to detect the interaction that takes place within an enzyme-protein inhibitor complex. The sequences encoding the catalytic subunit of the cAMP-dependent protein kinase and the active portion of the natural thermostable protein kinase inhibitor have been fused to the carboxy terminus of the repressor DNA binding domain and introduced into compatible plasmids. Co-expression of the two gene fusions in E. coli lead to the formation of heterodimers that confer a high level of protection from lambda phage infection. The level of lambda immunity depends specifically upon the amino acid sequence of the interacting proteins, as a single amino acid substitution in the inhibitor peptide (Phe10-Ala) restores the sensitivity phenotype.